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year place |countrypniversity| site| team fllna champions

1997 [ San Jose 560 1100 | 50 [Harvey Mudd College (USA)

1998 | Atlanta 49| 1250 | 54 |Charles University (Czech)

1999 | Eindhoven | 59 839 63| 1900 [ 62 [University of Waterloo (Canada)

2000 | Orlando 2400 | 60 [St. Petersburg State University (Russia)
2001 | Vancouver | 70 1079 2700 | 64 [St. Petersburg State University (Russia)
2002 | Honolulu 67 1300 3082 | 64 [Shanghai Jiaotong University (China)




Beverly

2003 Hills 68 1329 | 106| 3835 | 70 |Warsaw University (Poland)
St. Petersburg Institute of Fine Mechanics
2004 | Prague 75 1411 | 127| 3105| 73 _ _
and Optics (Russia)
2005 | Shanghai 78 |Shanghai Jiaotong University (China)
2006 | San Antonio| 84 1737 | 183| 5606 | 83 |Saratov State University (Russia)
2007 Tokyo 82 1756 | 205 6099 [ 88 [Warsaw University (Poland)
008 Banff 1801 | 213l 6700 | 100 St. Pet?rsburg Sta_te Univ?rsity of IT,
Mechanics, and Optics (Russia)
St. Petersburg State University of IT,
2009 | Stockholm | 88 1838 7109 | 100 _ : :
Mechanics, and Optics (Russia)
2010 Harbin 82 1931 | 242| 7900 | 103|Shanghai Jiaotong University (China)
2011 | Orlando 88 2070 | 280| 8305 | 100{Zhejiang University (China)
St. Petersburg National Research
2012 Warsaw 85 2219 8478 | 112(University of IT, Mechanics, and Optics
(Russia)
St St. Petersburg National ~ Research
2013 91 2322 9800 | 119(University of IT, Mechanics, and Optics
Petersburg i
(Russia)
2014 |Ekaterinburg| 94 2286 10681| 122|St. Petersburg State University(Russia)
St. Petersburg National ~ Research
2015 | Marrakesh | 102 | 2736 | 481 128(University of IT, Mechanics, and Optics
(Russia)
2016 Phuket 128|St. Petersburg State University(Russia)
St. Petersburg National Research
2017 | Rapid City 133|University of IT, Mechanics, and Optics
(Russia)
2018 | Beijing 140(Moscow State University(Russia)
2019 Porto 111 140|Moscow State University(Russia)
2020 Postponed to 2021
2021| Moscow 104 | 3406 Nizhni Novgorod University(Russia)
2022 Dhaka Massachusetts Institute of Technology
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A new platform for the Online Judge

Dear users and friends,

As promised in the last post, exciting news are coming. | have been working on the idea of a fresh and new
platform for the Online Judge for months and months. There are many reasons for this, some of them

obvious, but these are probably the main ones:

- The current platform was developed in 2005.

- It uses a very old version of Joomla, which makes maintenance a very difficult task.
- The way people uses internet services (and what they expect from them) has changed a lot in 15 years.

- The new platform MUST be Open Source.

A very initial (still not very functional) code is already working, and should serve as the basis for it. This

- I'm really excited in doing it!
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Coming Contests
No contests scheduled

means that we can't use it as the production platform, but also means that most design decissions are still

open.

If you are interested in contribution your ideas, requests and/or your code, please start by joining the

0OJudge Developers Google Group by:

- Visiting https://groups.google.com/d/forum/ojudge-developers
- Or, sending an email to ojudge-developers+subscribe@googlegroups.com
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- The 3n + 1 problem
- The Blocks Problem

Ecological Bin Packing

- Stacking Boxes
- Arbitrage
- The Skyline Problem

Fermat vs. Pythagoras

- The Cat in the Hat
- Maximum Sum

- SCUD Busters

- Meta-Loopless Sorts
- History Grading

- Tree Summing

Power of Cryptography

- Simulation Wizardry

- Climbing Trees

Unidirectional TSP

- The Postal Worker Rings Once
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Shoemaker's Problem

Shoemaker has M jobs (orders from customers) which he rust make. Shoemaker can work on only one job in cach day. For each it job, i is known the integer T;
(1<=T;==1000), the time in days i takes the shosmaker to finish the job. For each day of delay before starting to wark for the it job, shoemaker must pay a fine of
Si (14=5;==10000) cents. Tour task is to help the shoemaker, writing  programem to find the sequence of jobs with minimal total fine

The Input

The input begins with a single positive integer on a line by itself indicating the number of the cases following, each of them as described below. This
line is followed by a blank line, and there is also a blank line between two consecutive inputs.

First line of input contains an integer I (1<=1<=1000]. The next I lines each contan twe numbers: the time and fine of each task in order.

The Output

For each test case, the output must follow the description helow. The outputs of two consecutive cases will e separated by a blank line.

You programm should print the sequence of jobs with minimal fine. Each job should be represented by its number in input. Allintegers should be placed on orly one
output line and separated by ons space. Ifmultiple solutions are possible, print the first lexisographically

Sample Input

1
4

34
1 1000
22
5 s

Sample Qutput

2134

Alex Geval
September 16, 2000(Revised 4-10-00, Antonio Sanchez)
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12 BAEE  FOR 5 344 | 367 +40) 127 + ) 114 + 0 181 + ) 1115 +0 0 ]
CPE ‘g1 it foif ¥4 chpsit 2 4 » ¥ N R EBHI F R 4o
Efs 3rEs |®2 PR SRR S ?‘Fﬁﬂ‘*(" @) 3p (')
®E & f8 i FE ¥ B |Having expertise in advanced
o3 = gl 4L B H
i Z >~ B 0 ¥ & [algorithms and data
A+ £ Fs [Expert 6 4E s 1 4,P ,p#l - J ,
i R AR 3N % B At |structures, and with excellent
4 e programming ability.
#}E LA #H iF ¥ |Proficient with fundamental
o3 =l 4L X8 H
. . iz~ %4 0 T K |algorithms and data
A £ ¥ % |Professional [4~5 A& N Fl 3 % . )
7oL 4F A7 38 S B A |structures, and possessing
o good programming ability.
. . . Familiar with programming
REARS K oBE®
S i logic, being able to solve
A- P % [Advanced (3 & FEA o A AR SOPR| T
N ordinary problems by
— A R PR A o
programs.
£ % A #H 04% 3% S B |[Equipped with the basic
B ¥ % [Intermediate|2 4& e 4 0 e M AR RJZ |programming ability for
i H R R o solving simple problems.
Having the elementar
R bt s b'l'tit t
. . _ . P ~|programming ability, but no
C 47 % [Beginner |1 4% fed oo mH A R .
) .. 20 s=  |ENOUgh for solving different
I"}Z F?'fﬁ%ﬁ‘mﬂ: {ﬂ" B
kinds of problems.
L s Unable to understand the
- ESEELNES [ N .
F % |Zero 04z ) problem statement, or without
NGB o ] .
programming ability

Boanine e S5EP AT
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EAHAREEREE G :iﬁ*
K& A S A 8 i b
EZ
#Eam
B
EMEAREERTREE B¥ER

LS .0 ¥ %ﬁiﬁiﬁé‘ﬂ“
HREAHE R ﬂ \j

Ty 7

B BRSO BAE RAF

Sk

t%—ﬁfﬁ‘éﬁl&&éﬁﬁf E2 g

CERTIFICATE OF COMPLETION

This is to certify that

Chen

ID Number: NN

CPE: 2022120067

Computer Science and Information Engineering. | N NN

]
Student [D: NG
Achieved the following scores on the

Collegiate Programming Examination

P Collegiate Regulations
rogramming
Examination
No. of
Association of Taiwan Computer Programming Contest  Problems Solved
LRAXREERTE ¢ Rank
KA AR A

Programming
Language

Date of Issue

The CPE is a 3-hour on-site test conducted in an isolated network, without
bringing any materials,

5 (7 problems in total, average no. of problems solved: 1.38, max no. of problems
solved: 7)

103 (2505 students took the examination), ratio of the rank: 103/2505=4.1%
(el

March 7, 2023

Level

Shog ey Ry

Sheng-Lung Peng, Ph. D

Chair, Association of Taiwan Computer Programming Contest (TCPC)

Professional:  Proficient with fundamental algorithms and data structures, and
possessing good programming ability.

By omy

Chang-Biau Yang, Ph. D.
Committee Chair, CPE Committee, TCPC
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44 < BN

4 # 2 (CPE) & %
e S BEyECPE (3L p sk AR R (X351 & &I, & ))& 4o T

= w| | p #p\Level 1 2 3 4 Total

1 2010/6/9 3 2 3 1 9

2 2010/10/11 1 2 4 2 9

3 2010/12/23 4 2 2 1 9
4 2011/5/25 3 2 2 0 7

5 2011/9/27 3 2 1 1 7

6 2011/12/20 3 2 1 1 7

7 2012/3/27 3 2 1 1 7

8 2012/5/29 3 2 1 1 7

9 2012/9/25 3 2 1 1 7
10 | 2012/12/18 3 2 1 1 7
11 | 2013/3/26 3 2 1 1 7
12 | 2013/5/28 3 2 1 1 7
13 | 2013/10/1 3 2 1 1 7
14 | 2013/12/17 3 2 1 1 7
15 | 2014/3/25 3 2 1 1 7
16 | 2014/5/27 3 2 1 1 7
17 | 2014/9/23 3 2 1 1 7
18 | 2014/12/23 3 2 1 1 7
19 | 2015/3/24 3 2 1 1 7
20 | 2015/5/26 3 2 1 1 7
21 | 2015/10/06 3 2 1 1 7
22 | 2015/12/22 3 2 1 1 7
23 | 2016/03/22 3 2 1 1 7
24 | 2016/05/24 3 2 1 1 7
25 | 2016/10/04 3 2 1 1 7
26 | 2016/12/20 3 2 1 1 7
27 | 2017/03/28 3 2 1 1 7
28 | 2017/05/23 3 2 1 1 7
29 | 2017/09/26 3 2 1 1 7
30 |2017/12/19 3 2 1 1 7
31 | 2018/03/27 3 2 1 1 7
32 | 2018/05/29 3 2 1 1 7
33 | 2018/10/02 3 2 1 1 7
34 | 2018/12/17 3 2 1 1 7
35 | 2019/03/26 3 2 1 1 7
36 | 2019/05/28 3 2 1 1 7
37 | 2019/09/24 3 2 1 1 7
38 | 2019/12/17 3 2 1 1 7
39 | 2020/05/26 3 2 1 1 7
40 | 2020/06/09 3 2 1 1 7
41 | 2020/10/20 3 2 1 1 7
42 | 2020/12/22 3 2 1 1 7
43 | 2021/03/23 3 2 1 1 7
44 2021/10/19 3 2 1 1 7
45 | 2021/12/21 3 2 1 1 7

4 .
™ .



46 | 2022/03/22 3 2 1 1 7
47 | 2022/05/24 3 2 1 1 7
48 | 2022/10/18 3 2 1 1 7
49 | 2022/12/13 3 2 1 1 I
Frso e S B yECPE 2 8 24 230 4 A G 3540 T £
34T >7 |6 5 4 3 2 1 0 s | ke
2010/6/9 2 7 12 13 17 17 19 8 86 |2
%% 2.3% | 10.5% | 24.4% | 39.5% | 59.3% | 79.1% | 90.7% | 100%
2010/10/11 | 2 3 3 5 4 15 20 72 124 |6
% 2% 1.6% | 4.0% | 6.5% | 10.5% | 13.7% | 25.8% | 41.9% | 100%
2010/1223 |2 3 4 6 8 20 40 53 136 |9
3 21% 15% | 2.7% | 6.6% | 11.0% | 16.9% | 31.6% | 61.0% | 100%
2011/5/25 4 4 10 11 20 33 52 139 | 273 |19
%% 15% | 2.9% | 6.6% | 10.6% | 18.0% | 30.0% | 49.1% | 100%
2011927 3 10 6 11 25 24 32 113 [ 224 |17
% 2% 13% | 5.8% | 8.5% | 13.4% | 24.6% | 35.3% | 49.6% | 100%
2011/1220 |1 4 38 39 68 80 88 161 | 479 |21
3 21% 0.2% | 1.0% |9.0% | 17.1% | 31.2% | 48.0% | 66.4% | 100%
2012327 4 4 4 9 10 19 57 347 | 454 |25
%% 0.9% | 1.8% |2.6% |4.6% |6.8% |11.0% | 23.6% | 100%
2012/529 1 4 9 12 39 94 265 228 |652 |30
% 3% 0.2% | 0.8% | 2.2% | 4.0% | 10.0% | 24.4% | 65.0% | 100%
2012/9/25 3 6 11 38 22 64 92 376 | 612 |30
3 21% 0.5% | 1.5% |3.3% |9.5% | 13.1% | 23.5% | 38.6% | 100%
2012/12/18 | 5 1 6 8 36 103 | 362 373 | 894 |37
%% 0.6% | 07% |13% |22% |63% |17.8% | 58.3% | 100%
2013/326 3 3 15 18 54 158 | 273 523 | 1047 | 38
% 2-% 0.3% | 0.6% |2.0% |3.7% |8.9% |24.0% |50.1% | 100%
2013528 4 7 7 46 85 197 | 244 661 | 1251 | 40
% 21% 0.3% | 09% |1.4% |51% | 11.9% | 27.7% | 47.2% | 100%
2013/10/1 1 3 23 37 138 [151 [140 [326 | 819 |37
% 3% 0.1% | 05% |33% |7.8% |24.7% | 43.1% | 60.2% | 100%
20131217 |0 3 7 30 200 [313 [268 [479 | 1300 | 45
% 2% 0.0% | 0.2% | 0.8% |3.1% | 18.5% | 42.5% | 63.2% | 100%
2014/325 0 3 6 68 102 195 392 732 1498 45
% 21% 0.0% 0.2% 0.6%  51%  12.0% 250% 51.1%  100%
2014/5/27 0 3 7 14 49 271 | 856 241 | 1441 | 46
% 3% 0.0% |02% |07% |1.7% |51% | 23.9% | 83.2% | 100%
2014/9/23 0 5 11 24 73 172 [ 259 386 | 930 |39
% 2-% 0.0% | 05% |1.7% |4.3% | 12.2% | 30.7% | 58.5% | 100%
20141223 | 0 1 5 27 64 141 | 299 1078 | 1615 | 45
7 21% 0.0% | 0.1% |0.4% |2% | 6% 14.7% | 33.3% | 100%
20150324 | 0 4 4 15 76 266 | 769 696 | 1830 | 46
% 3% 0.0% |02% |0.4% |13% |54% |20% |62% | 100%
20150526 | 2 1 11 22 204 [392 452 734 | 1818 | 45
%319 01% | 02% |0.8% |3.% |13% |34.8% |59.6% | 100%
20151006 | O 0 4 33 99 145 | 251 1118 | 1650 | 44
7 21% 0.0% | 0.0% |02% |22% |82% |17.0% | 32.2% | 100%
20151222 | 0 3 16 40 153 |[320 | 803 649 | 1984 | 45
% 3% 0.0% | 02% |1.0% |3.0% |10.7% | 26.8% | 67.3% | 100%
20160322 |2 28 73 104 [186 [303 [773 575 | 2044 | 45
% 2-% 0.1% | 1.5% |5.0% | 10.1% | 19.2% | 34.1% | 71.9% | 100%
20160524 | 2 17 47 81 225 [350 |713 545 | 1980 | 46
% 3% 01% | 1.0% |33% |7.4% | 18.8% | 36.5% | 72.5% | 100%




2016/10/04 2 7 12 33 110 207 337 937 1679 | 44
*3% 01% | 05% | 13% |3.2% |9.8% | 22.1% | 44.6% | 100%
2016/12/20 2 13 14 62 90 260 925 828 2194 | 49
% 01% [ 0.7% | 13% |41% |83% | 20.1% | 62.3% | 100%
2017/03/28 3 13 23 54 75 142 468 1397 | 2175 | 46
x4 % 01% | 0.7% | 18% |43% |7.7% | 143% | 35.8% | 100%
2017/05/23 2 0 18 78 197 536 436 795 2062 | 47
% 01% | 01% | 1% 48% | 14.3% | 40.3% | 61.5% | 100%
2017/09/26 1 4 18 71 254 444 438 624 1854 | 46
*% 0.1% | 03% [12% |51% | 18.8% | 42.7% | 66.3% | 100%
2017/12/19 2 4 14 39 347 435 1091 600 2532 | 44
) 0.1% | 0.2% | 0.8% |23% | 16% 33.2% | 76.3% | 100%
20180327 3 4 7 32 95 281 1081 711 2214 | 45
% 01% | 03% |0.6% |21% |64% | 19.1% | 67.9% | 100%
2018/05/29 14 27 67 146 199 443 632 653 2181 | 46
A% 0.6% | 1.88% | 4.95% | 11.6% | 20.7% | 41.0% | 70.0% | 100%
2018/10/02 5 2 19 78 155 406 594 1022 | 2281 | 43
) 0.2% | 0.31% | 1.14% | 4.56% | 11.4% | 29.2% | 55.2% | 100%
2018/12/18 2 8 15 51 168 510 1002 868 2624 | 46
% 0.1% | 0.38% | 0.95% | 2.90% | 9.30% | 28.7% | 66.9% | 100%
2019/03/26 2 8 26 188 162 321 587 1160 | 2454 | 45
*% 0.1% | 0.41% | 1.47% | 9.13% | 15.7% | 28.8% | 52.8% | 100%
2019/05/28 0 9 10 48 99 246 764 1113 | 2289 | 46
) 0.0% | 0.39% | 0.83% | 2.93% | 7.25% | 18.0% | 51.4% | 100%
2019/09/24 5 4 21 62 136 259 391 1281 | 2159 | 45
% 0.2% | 0.42% | 1.39% | 4.26% | 10.6% | 22.6% | 40.7% | 100%
2019/12/17 8 5 18 78 486 618 968 563 2744 | 46
rP% 0.3% | 0.47% | 1.13% | 3.97% | 21.7% | 44.2 79.5% | 100%
%
2020/05/26 2 9 24 108 125 224 514 1246 | 2252 | 42
*% 0.1% | 0.49% | 1.55% | 6.35% | 11.9% | 21.9% | 44.7% | 100%
2020/06/09 17 14 41 74 176 401 654 611 1988 | 41
% 0.9% | 1.56% | 3.62% | 7.34% | 16.2% | 36.4% | 69.3% | 100%
2020/10/20 2 8 23 64 243 365 477 997 2179 | 43
) 0.1% | 0.46% | 1.51% | 4.45% | 15.6% | 32.4% | 54.3% | 100%
2020/12/22 3 6 11 28 120 395 870 806 2239 | 44
*% 0.1% | 0.4% | 0.89% | 2.14% | 7.5% | 25.2% | 64.0% | 100%
2021/03/23 0 15 24 88 243 824 589 512 2395 | 44
% 0.0% | 0.63% | 1.63% | 5.3% | 15.4% | 54% 78.6% | 100%
2021/10/19 9 4 14 82 135 366 507 979 2096 | 42
) 0.4% | 0.62% | 1.29% | 5.2% | 11.6% | 29.1% | 53.3% | 100%
2021/1221 3 7 46 101 192 606 657 847 2459 | 44
*% 0.1% | 0.41% | 2.28% | 6.38% | 14.2% | 38.8% | 65.6% | 100%
2022/0322 5 9 84 277 305 440 592 849 2561 | 43
% 0.2% | 0.55% | 3.83% | 14.6% | 26.6% | 43.7% | 66.9% | 100%
2022/0524 0 4 25 59 340 356 356 674 1814 | 40
) 0.0% | 0.22% | 1.60% | 4.85% | 23.6% | 43.2% | 62.8% | 100%
2022/10/18 11 9 21 62 237 581 834 597 2352 | 45
*% 0.5% | 0.85% | 1.74% | 4.38% | 14.5% | 39.2% | 74.6% | 100%
2022/12/13 16 19 71 132 251 477 650 889 2005 | 46
% 0.6% | 1.40% | 4.23% | 9.50% | 19.5% | 38.6% | 64.5% | 100%
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2011/9/27 CPE 4P &
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=z K- BERAS AL BT {oF B0 R Kl o

e R EF G e

I LRy o FE e leent up o

3~ 133 2D,3D4D g A ik o

4% - : longest increasing subsequence #p B % it 3] o

2013/3/26 CPE 42 F #

fE- @ 2|¥Tn F#cE F 5 perfect number o b4r 6 enFldcF 123(3 & Fp ) @ T
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e
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W
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EE R o
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EPANMehE s £ RANES 57 o

[ ESE R i —ﬁ%%{ﬂ » 24 M=N/10- 4 ﬁi;*] » % X=N-M=N-N/10> ¥ ## N = § %
(x*10)/9 = fv F B & X/10 B 4pte® X » T e Uk o

I 3B AR AR Lakes bk o] o

f2;# 1 ¥ * DFS(depth-first search) & f#-= B cell ¥ it 5 water & land #-#8 1T & water
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fRiz - M tree® > T OMPFRE > 7 B % - B node I H i 73 node ehgEdE o

Bt HEHEEOMY) HATPES T { a2 L @E - B node

U35 IEE3E U g ehnodese #X 18 » £ 35 DR s B i chnode v e pt B > s 27 v HE
rq\tree B S o P E R 2R O(N)PEFR -

42 = : Chinese postman problem : — & Bl 5% BE8F 4> 458975 #1 > - (F 1 £
-19-



W) 0 HR S A gk
f2i2 @ 41 * 4& % 1 Chinese postman problem ;# & ;2 -
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Step 2: & ) odd degree snode 2 fF & ¢t e shortest path » 2 {5 #-iz & node & & = -
i complete graph G’ » H ¥ edge - weight % node 2. ¥ shortest path - 2 & O(|V[|®)p
Fé& o

Step 3: 45 41 G’ minimum weight matching = Z & O(|V[)pFfF -
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A B n 4 HE(CPE)x %3

2010/06/09 : d % i ~ H & ¢ L+ FH R ERFEE ¥ 2 % 5 T Graduate Programming
Examination | (f§ fi- GPE) o d 23 * & § & & %32 § 'é‘ PR T OPRIEN] k42 MiF o
2011/01/01 : { #cd P LA EHHHRFL F A LU A EJLERRODARLFTR
FarTH) k Kz g o

2011/02/23 : * 4 R { ¢ 5 ~ 42585 4 # 2 (Collegiate Programming Examination,
i 4L CPE) -

2011/06/29 : 37 2 % ¥ 4E#cdr 2 4 5 w2 HREE o

2012/05/29 : B *xik ¢ A L ¥ 1 %4 CPE 4 3¢ o

2012/09/25 : CPE 4 32 5 » 1 RALD #45L TEmitd | o 0 40 % FT Tk

=X

ro°

2013/02/25 : sy F a0 T A BN 4 ke CPE X (iTF &2~
TR FEMEEE BT T R FFERE - FRE)C) TR
> # B ACM-ICPC Taiwan Council iF 5 423 CPE 2. #* o

2013/03/26 : ff%;%% JRG2EE i

2013/03/26 : 7 = R#L 1000 ~ 3|4 (F %34 1047 2 ) 55 4L ¢ 4 L
2013/05/30 : CPE TR 104 A4 REF S SR A, JEEIE 2 - o
2013/06 : & 5 R BT T AIRE L&, o R B CPE &% 1L ] %
hEv2- o

2013/10/1 : s * T jpfezk | #=2] k %> d 4208 < J?,;%if?i‘f}iﬁé *

2013/11/30 0 "E AR EF EREFRSRFTERIE L LA S 0 T pFEINE e
Sk € WA -

2014/06 : =P 2 E%d AB, C,FEaicd & 7l B ¥ v i2fFa ¢ %
Ao~ B The P H gl 4 o

2016/03/22 = 7 = % #2000 ~ F|% (F %1% 2044 « ) °

2016/04/08 : Sudo FxiEw = 5 #E 4 WL MEX REHEF R a2 h o 3
CPE = % % % — B chfzs i 4 Bl o

20184 37 1 T B d LR Mg | - HPCPEL R 4 TRASP AR
A, 2 o

2020 = 6 " : % 3| COVID-19 " L H#5 > h372020 # 3 " BEy%- £ 3 2020 #
6" BEyEe

2021 # 57 £ 3| COVID-19 # W& -3 55 > 2021 & 5 % B~ 7432 o

2022 & 5 7 @ B & T LalAAENR z“% T ¢, (52 4% Association of
Taiwan Computer Programming Contest » # # % TCPC) -

2022 & @ B 47 % ICPC A 745 tedi i 10 B i » 522 ICPC it -
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CPE 3218 - T4

T L L I I ST
SARES S
1 2010/06/09 2 2 102 86 84.3%
2 2010/10/11 6 4 159 124 78.0%
3 2010/12/23 9 4 171 136 79.53%
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